. m e 2 alveolar epithelial cells synthesize a surfactant which is important for mintaining lung stability. To isolate these cells, fetal rabbit lungs (27-29 days gestation) were digested enzymtically, and differential adhesion to plastic substrate was used .to obtain a population enriched in epithelial cells. Cells were cultured using selective medium (with D-valine instead of L valine) to suppress growth of contaminating fibroblasts; after 4-5 days, the cultures were confluent. Cells were examined at electron microscope level; in a typical culture from 29 day fetuses, approx. 10-40% were identifiedas"definite" type 2 (cuboidal or elliptical, surface microvilli, cytoplasmic lamellar bodies), and 50-60% were identified as "probable" type 2 (same criteria as for "definite", except no lamellar bodies). The cells incorporated (1LIC)-choline into disaturated phosphatidylcholine (dspc) , a major cMnponent of lung surfactant. Specific activities of the acyl transferase system were ccmpared using palmitoyl-CoA and oleyl-CoA as donor substrates, and l-sat-2-lyso-pc as receptor substrate. At 27 days gestation, the ratio (palmitoyl-CoA/oleyl-CoA) was 0.39, while at 29 days the ratio was 3.5. These data suggest that changes in acyl transferase donor specificity are important in regdating synthesis of dspc. We conclude that this culture system is a useful mcdel for studying metabolism of lung surfactant. . .
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There were no significant differences between HS and RS. Histology revealed good homogeneous aeration in HS and RS fetuses and poor aeration in controls. HS markedly improved P/V loops in 27 day fetal rabbits and was comparable to RS. HS may be effective in treating RDS once its safety is established.
VENTILATORY EFFICIENCY OF NEONATES. Karl Schulze, Mark Stefanski and L. Stanley James, Div. of Perin.
of Ped., Coll. of P&S, Columbia Univ., NY. The relationship of pulmonary minute volume to the prevailing oxygen consumption (VI/V02), the convection requirement (CR) is a useful index of the overall efficiencyof ventilation. This study was undertaken to determine the CR of healthy infants and the relationship of CR to the size and age of the infant. Continuous concurrent measurements of VI(bias flow pneumotachometry)and V02 (open circuit indirect calorimetry) were made for 100 to 150 rnin. in 31 healthy infants, wt. 650 to 3380 grams, postconceptual age (PA)30 to 42 weeks. Spontaneous changes in VI and V02 followed changes in activity and feeding. Data were divided into 3 min. intervals and linear regression analysis of mean VI vs mean V02 and first differences,(&VI vsaV0p)were performedfollowingtime series correction for lags. All infants showed significant positive correlations (VI vs V02 t=. 79 Diaphragm strength was measured as maximal transdiaphragmatic pressure (Pdi) during airway occlusion in 33 infants aged 11.3 f 0.6 (SE) months post-conception (mpc), range 8-21 mpc. All infants were asymptomatic at the time of study and required no ventilatory support. 9 infants had previous surgical correction of abdominal wall defects (gastroschisis/omphalocele), 9 infants had previous surgical correction of congenital diaphragmatic hernia, and 15 infants had no thoracicorabdominal surgery. The mean maximal Pdi for all infants was 69.7 f 3.5 cm H20. There were no significant differences between the 3 groups (P=0.20). In the entire group, there was a significant correlation between maximal Pdi and age {~d i (cmH20) =Age (mpc) x 3.4 + 30.9; r = 0.598; ~=0.0005). In contrast, maximal Pdi in 3 ventilator dependent infants was less than 30cmHpO. Subsequently, Pdi increased to above 40cmHpO in these 3 infants following the ability to wean from mechanical ventilatory assistance. We conclude that diaphragm strength increases during the first year of life. Since respiratory failure maybeviewed as inadequate ventilatory muscle power to overcome increased work of breathing, young infants maybeat increased risk for respiratory failure relative to older infants due to decreased diaphragm strength. Type-I1 (T-11) pneumocytes from 27 day fetal rabbit lungs were grown in an organotypic system (0s) and used to study phospholipid (PL) synthesis. Organotypic preparations were also used as a means for isolating purified T-I1 cells as well as lung fibroblasts. The PL synthetic properties of the various culture preparations were studied using palmitate, choline and acetate as precursors. In all cultures, excepting fibroblasts, saturated phosphatidylcholine (SPC) was a major PL product. The molar incorporation rate into PL for the substrates studied was: palmitate > choline > acetate. The proportion of these substrates incorporated into SPC versus total phosphatidylcholine (PC) differed between OS and monolayer cultures. In the OS the order of substrate incorporation into SPC as a percent of total PC formed, was acetate > choline > palmitate, whereas in T-I1 cultures the order was choline > acetate > palmitate. Among the culture preparations examined, the greatest similarity was found between the OS and the mixed fibroblast/T-I1 preparations. In this regard it was observed that a mixed culture of fibroblasts and T-I1 cells produced larger proportions of SPC and other surfaceactive PL than isolated T-I1 cells. From these observations i t appears that the OS is a useful model for examining surfactant PL synthesis of T-I1 cells, and furthermore, may serve as an effective system for the isolation and study of T-I1 pneumocytes. The type I1 pneumocyte secretes surfactant phospholipid in response to beta-adrenergic stimulation. These studies identify the beta-adrenergic cell membrane receptors which mediate ttjis response. The receptors were studied using radiolabeled ( H) dihydroalprenolol (DHA), a beta-adrenergic antagonist with high affinity for receptor sites. Assays were performed on intact type I1 pneumocytes freshly isolated from adult rabbits. The reaction was performed in .154M Krebs Ringers Phosphate containing 0.2% bovine serum albumin and 200pM Na-metabisulfite. The assay reaction required inclusion of 100uM phentolamine to minimize nonspecific binding. In the presence of phentolamine, specific receptor binding was indicated by displacement of DHA by 6pM propanolol. The receptor displayed stereospecificity for the ( -) isomer of propanolol. The receptor assay reached equilibrium within five minutes and remained stable for at least 20 minutes. Receptor sites were quantitatively related to the number of cells per reaction. Saturation kinetics was demonstrated. Scatchard plot analysis of data revealed only one class of beta-adrenergic receptors and approximately 105 receptors per cell. These studies have established conditions for analysis of the beta-adrenergic receptors of intact type I1 pneumocytes and provided a preliminary characterization. Further study of these beta-adrenergic receptors will help elucidate regulation of the pulmonary surfactant system.
